. . NT COOPERATION TREA . 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 

in its capacity as elected Office 


Date of mailing (day/month/year) 
31 July 2000 (31.07.00) 




International application No. 
PCT/DK99/00589 


Applicant's or agent's file reference 
P 1999 01276 WO 


International filing date (day/month/year) 
29 October 1999 (29.10.99) 


Priority date (day/month/year) 

30 October 1998 (30.10.98) 


Applicant 

RIJKHOFF, Nico, J., M. et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

30 May 2000 (30.05.00) 



[ | in a notice effecting later election filed with the International Bureau on: 



2. The election 



X | was 
| | was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


C. Cupello 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) DK9900589 



Copy tor the hlected Office (EO/Ub) ^ 

^NT COOPERATION TREA , 



PCT/DK99/UU5B9 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

Hans Bekkevolds Alle 7 
DK-2900 Hellerup 


Date of mailing (day/month/year) 
o i Juiy zuuu [o i .u/.uu/ 


Applicant's or agent's file reference 
P 1999 01276 WO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/DK99/00589 


International filing date (day/month/year) 
29 October 1999 (29.10.99) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor 



the agent | | the common representative 



Name and Address 


State of Nationality 


State of Residence 


HOFMAN-BANG A/S 
Ryesgade 3 
P.O. Box 5020 
DK-8100 AarhusC 
Denmark 






Telephone No. 

+45 86 20 22 22 


Facsimile No. 

+45 86 20 22 10 






Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person | j the name 



the address | | the nationality | | the residence 



Name and Address 


State of Nationality 


State of Residence 


HOFMAN-BANG A/S 
Hans Bekkevolds Alle 7 
DK-2900 Hellerup 
Denmark 






Telephone No. 

+45 39 48 8000 




Facsimile No. 






+45 39 48 8080 






Teleprinter No. 



3. Further observations, if necessary: 

The new agent's address on the Demand has been considered as a change under Rule 92bis. In 
case of disagreement the International Bureau should be notified immediately. 



4. A copy of this notification has been sent to: 
| X| the receiving Office 
| | the International Searching Authority 
X the international Preliminary Examining Authority 



| | the designated Offices concerned 
[ X | the elected Offices concerned 

□ 



other: 





The International Bureau of WIPO 
34, chemin des Colornbettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

C. Cupello 

Telepnone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



003439484 



IE NT COOPERATION TREA 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

HOFMAN-BANG A/S 
nans DeKKevoias Aiie / 
DK-2900 Hellerup 
DANEMARK 


Date of mailing (day/month/year) 
29 March 2001 (29.03.01) 


Applicant's or agent's file reference 
P 1999 01 276 WO 


IMPORTANT NOTIFICATION 


International application No. 

PCT/DK99/00589 


International filing date (day/mo nth/year) 
29 October 1999 (29.10.99) 



1. The following indications appeared on record concerning: 

X the applicant X the inventor j j the agent [ | the common representative 


Name and Address 

JEZERNICK, Saso 
Lenggstrasse 70/605 
CH-8008 Zurich 
Switzerland 


State of Nationality 
SI 


State of Residence - 
CH 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
| | the person X the name | | the address | | the nationality | | the residence 


Name and Address 

JEZERNIK, Saso 
Lenggstrasse 70/605 
CH-8008 Zurich 
Switzerland 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 

Correction in name. 


4. A copy of this notification has been sent to: 
| X | the receiving Office j | the designated Offices concerned 
| | the International Searching Authority | X | the elected Offices concerned 
| | the International Preliminary Examining Authority [ | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


J. Leitao 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/306 (March 1994) 003932573 



REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



giving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 



Box No. I TITLE OF INVENTION 

A method to control an overactiv 


e bladder 


Box No. II APPLICANT 


y^^^ru SS 'lF amily no™ Mfowd by given name; for a legal entity, full official 
designation. The address must include postal code and name of county. The country of the 
address indicated in this Box is the appticant s State (that is, country) of residence if no State 
of residence is indicated below.) J 

Aalborg University 
Frederik Bajers Vej 7 D-3 
DK-9220 Aalborg 0 
DENMARK 


| | This person is also inventor. 


Telephone No. 


Facsimile No. 


Teleprinter No. 


btate (that ts, country) of nationality: 
DK Denmark 


State (that is, country) of residence: 
DK Denmark 


Thu person is applicant f i all designated r— all designated States except | 1 the United States | 1 the States indicated in 

for the purposes of: | 1 States |_X the United States of America | | of America only [_] the LpKcliK 


Box No. DI FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of country. The country of the 
address indicated in this Box is the appticant s State (that is, country) of residence if no State 
of residence is indicated below.) 

RIJKHOFF, Nico J.M. 
Faer0gade 5 3 st.th. 
DK-9000 Aalborg 
DENMARK 


This person is: 

| | applicant only 

| applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 
NL Dutch 


State (that is, country) of residence: 
DK Denmark 


fhr ?h^^™Lc P fi'! Cant 1 1 c. 1 ^"'^^ 1 1 designated States except [~T71 the United States | 1 the States indicated in 

tor the purposes of: 1 1 States | | the United States of America L2LJ of America only | | the Supplemental Box 


t X 1 Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The ^person i identified below is hereby/has been appointed to act on behalf {—} _ i — . . 
of the applicant(s) before the competent International Authorities as: I2LI agcnl | | coinmon representative 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation; The address must include postal code and name of country.) 

Hofman-Bang A/S 
Ryesgade 3 
P.O. Box 5020 
DK-8100 Aarhus C 


Telephone No. 

+45 86 20 22 22 


Facsimile No. 

+45 86 20 22 10 


Teleprinter No. 


| | Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1_J space above is used instead to indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (July 1998; reprint July 1999) 



See Notes to the request form 



Continuation of Box No. I 




SINKJSR, Thomas 
DENMARK trup De nmark 



DK D enmark 



This person is: 

applicant onjy 

Kf applicant and inventor 




JE2ERNICK, Saso 
SWITZERLAND 



0i bJ -ovenia 



This person is- 

applicant only 

applicant and inv entor 




GRILL, Warren 

USA lights OH 44118 



This person is: 
I ] a PP^'cant only 

applicant and inventor 
Umarked ^onoif t lli nb€low y 




This person is: 
[~? applicant only 

applicant and inventor 

tf marked, do not fill m Mow.) 



=======~Jl!r Qr - I — I States I I »» designated States exceM 7—. T -— 

r*^, r>y^ — aic '"Qicatea on ar*«ik • . 



Boi No.V DESIGNAT1 



sneetNa .3.. 



The following designations 
Regional Patent 
EI AP 



[I9MVSTATES 



b under Rule 4.9(a) fmori tfe applicable che. 



^^^^ 



a/ fear/ am mtuf be marked); 



E EA 



E 
□ 

B 

s 

s 
s 

□ 
& 

B 

is 

E 
H 
B 

□ 
s 

Q 
E 
E 
E 

□ 
E 
B 
E 
0 
□ 

Q 

13 
E 



LR 
LS 
LT 
LU 
LV 



UG^Srw SSfr GM $ an,bia -KEKenya,LSL«otho, MW Malawi, SD Sudan, SL Sierra Leone. S*c 
UG Uganda, ZW Zunbabwe. and any other Slate which is a Contracting State of ftefiSJ ftSoS I »d nJTW 

of the Eurasian Patent oSSfiS 3SS&™ Turiancn,S,an ' ■* "V <>^ State which is a Contract" State 

E? DkKJE ESS o£I ft'??' ^ E ^ ium » CH and LI Switzerland and Liechtenstein, CY Cyprus. DE G. 

MC mSESot P ^ France ' GB Unitcd Kingdom, GR Greece, IE Ireland IT It2?LULmSS? ,aiv ' 

N^onal Patent 

0 AE United Arab Emirates 

AL Albania 

AM Armenia 

AT Austria . And . U.t il ity . model 

AU Australia 

AZ Azerbaijan 
BA Bosnia and Herzegovina 
BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CU Cuba V.\7.\\\\\\\\\\""" 

CZ Czech Republic .and. .Ut.il.ity . JUQcJel 
Germany .and . Utility . model 

Denmark and . utility . model 

Estonia a n d . u t i 1 i ty mod e 1 

Spain 

Finland and ut i 1 i ty t mode 1 

United_ Kingdom 

Grenada ~ 

Georgia 

Ghana 



□ 

b 

s 



Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



DE 
DK 
EE 
ES 
FI 
GB 
CD 
GE 
GH 
GM Gambia 

HR Croatia 

HU Hungary 

n> Indonesia 

IL Israel 

ES India 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea 



KR 



B 
E 
E9 
E 
E 

m 

® 
m 
m 
0 

q 
B 

0 
EI 
B 
B 
B 

m 
m 

E 

H 
® 
E 
B 
E 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia and. .utility, .mcdei . 

Sierra Leone . . . 

Tajikistan 

TM Turkmenistan 

TR Turkey * * 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



NZ 
PL 
PT 
RO 
RU 
SD 
SE 
SG 
SI 
SK 
SL 
TJ 



UZ 
VN 
YU 
ZA 
ZW 



Uzbekistan . . 
Viet Nam ... 
Yugoslavia . . 
South Africa . 
Zimbabwe . . 



Republic of Korea r . . . ^ 

K7 ir m vkc**~ {-neck-boxes reserved for designating States which have 

KZ Kazakhstan , become party to the PCT after tssu^ce of Ais Sect* 

LC Saint Lucia q 

LK Sri Lanka q ^ 



thedes^^andconfinnation/ees. Confirm lm ZZ!^^^^ 



Form PCT/RCVIOI (second sheet) (July 1999) 



See Notes to the request form 



oncciNo. ..7.... 



Box No. VI PRIORITY 



Filing date 
of earlier application 
f day/month/year) 



item (I) 
30 October 1998 

item (2) 



umber • 
er application 



PA 1998 01396 



□ 

Further prioi 



national application: 
country 



regional ap 



are indicated in the Supplement*! 



DK Denmark 



Her application is: 
application:* 



regional Office 



international application; 
receiving Offi^ 



item (3) 



E ^V^'r" 8 0fflcc ls re£ l ucsted t0 prepare and transmit to the International Bureau a certified copy 
of the earlier apphcation(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): ( 1 ) 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Suoolementat Box at least one cnunt™ ™ „ , , ' 

Convennonfor the Protection of Industrial Pro%rtyfor vhich that earlier application r '* Pa * 

Box No. VII INTERNATIONAL SEARCHING AUTHORITY ~ " — 



Choice of International Searching Authority (ISA) 
(if two or more International Searching Authorities are 

compete-' ...... v 

theAutl 

ISA/ se 



tv r.wiww ^wunnx siuinuruies are 

competent to carry out the international search, indicate 
the A uthoriry chosen; the two-letter code may be used/. 



Request to use results of earlier search; reference to that search Of an earlier 
search has been carried out byorrequestedfrom the International Searching Authority): 

rN ~ fc " ' " r ) Number Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 


: 4 


description (excluding 
sequence listing part) 


: ? 


claims 


: 4 


abstract 




drawings 


: 3 


sequence listing part 
of description 


1 



Total number of sheets : 21 



Figure of the drawings which 
should accompany the abstract: 



This international application is accompanied by the item(s) marked below: 
1.0 fee calculation sheet 

2. □ separate signed power of attorney 

3. □ copy of general power of attorney; reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Language of filing of the 
international application: 



English 



Box No. DC SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 

Aarhus C, 29 October 1999 




(Henrik Pedersen) 
Hofman-Bang A/S 





1. 


Date of actual receipt of the purported 
international application: 




2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 




| | received: 


4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 




| | not received: 


5. 


International Searching Authority TC . , 
(if two or more are competent): 15>A / 


1 6. 1 | Transmittal of search copy delayed 
1 1 — 1 until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



FormPCT/RO/10I (last sheet) (July 1998; reprint July 1999) 



the request form 



See Notes to 



T COOPERATION TRE 



PCT/DK99/0058S 



From the INTERNATIONAL BUREAU 

PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



Date of mailing (day/month/year) 

24 November 1 999 (24. 1 1 .99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
P 1999 01276 WO 


International application No. 
PCT/DK99/00589 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 



Name(s) of the applicant(s) and State(s) for which they are applicants: 

. AALBORG UNIVERSITY (for all designated States except US) 
RIJKHOFF, Nico, J., M. et ai (for US) 

International filing date 29 October 1 999 (29. 1 0.99) 

Priority date(s) claimed 30 October 1 998 (30. 1 0.98) 
Date of receipt of the record copy 

by the International Bureau 16 November 1999 (16.11.99) 
List of designated Offices 



HOFMAN-BANG A/S 
Ryesgade 3 
P.O. Box 5020 
DK-8100 Aarhus C 
DANEMARK 



AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 
EA :AM,AZ3Y,KG,KZ,MD,RU/TJ,TM 

EP lAT^B^CKCY^D^DK^ES^FI.FR^B^RJEJT^LU^MaNUP^SE 
OA rBF^J^F^CCLCM^A^N^GW^UMR^E^N^DTG 

National :AE,AL,AM,AT,AU, AZ^A^B^CBR^YXA^H^N^U^DE^K^E^S^LGB^D^E 
GH,GM,HR,HUJDJUNJSJP,KE,KG,^ 

NO,NZ,PL,PT,RO / RU,SD,SE,SG / S^SK,SL,TJ / TM / TR,TT,UA,UG,US / UZ / VN,YU,ZA,ZW 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 
In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



X 



X 



X 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



The International Bureau of WIPO 


Authorized officer: £^ 


34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


J. Leitao 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



002975126 



* *.*..-w ~ y^fcnational application No. 

ANNEX PCT/.B/301 HL pCT/DK99/00589 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices, tt is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 



For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1 997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1 996 and 6 September 1 997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). ft 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 



002975126 



T COOPERATION TREAl 



WO 00/25859 
PCT/DK99/0058J 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

HOFMAN-BANG A/S 
Ryesgade 3 
. P.O. Box 5020 
DK-8100 Aarhus C 
DANEMARK 


Date of mailing (day/month/year) 
11 May 2000(11.05.00) 


Applicant's or agent's file reference 
P 1999 01276 WO 


IMPORTANT NOTICE 


International application No. 
PCT/DK99/00589 


International filing date (day/month/year) 
29 October 1999 (29.10.99) 


Priority date (day/month/year) 

30 October 1998 (30.10.98) 


Applicant 

AALBORG UNIVERSITY et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,JP,KP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^L^M^P^^AZ^A^BB^G^BR^Y^A.CH^U^Z^E^K^A/EE^P^S^^GB.GD^GE^GH^M, 
HR^UJDJLJNJS^E^G^KZ^CLK^R^LS^T^U^V^D^MCM^MN^W^X^O.NZ^A^UPT, 

RCRU^SD^E^SG.S^SK^SUTJ^MTR^UA^UCUZ^N^YU^ZW 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
1 1 May 2000 (1 1 .05.00) under No. WO 00/25859 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3261487 



ENT COOPERATION TRE 

PCT 



RECD 2 1 NOV 2000 



PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 

Description, pages: 

1-10 as originally filed 

Claims, No.: 

1 -2 1 with telefax of 30/05/2000 

Drawings, sheets: 

1 /3-3/3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
fisting has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
claims Nos. 6-21. 

because: 

H the said international application, or the said claims Nos. 6-1 1 ,1 5-21 relate to the following subject matter 
which does not require an international preliminary examination (specify): 
see separate sheet 

H the description, claims or drawings (indicate particular elements below) or said claims Nos. 12-14 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5 
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No: Claims 

Inventive step (IS) Yes: Claims 1-5 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-5 

No: Claims 



2. Citations and explanations 
see separate sheet 
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ad III: 

1. For the assessment of the present claims 6-1 1,15-21 on the question whether 
they are industrially applicable, no unified criteria exist in the PCT. The I PEA 
therefore is not required to carry out an examination on these claims (Cf. Rule 
67.1(iv) PCT). 

The patentability may be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to methods of treatment of the human or animal body by surgery or 
therapy and diagnostic methods practised on the human or animal body. 

The above claims pertain to a method of estimating bladder volume (claims 
6-11) and to a method of controlling an overactive bladder (claims 15-21). Both 
methods require the implantation of electrodes in order to detect nerve signals 
from nerves innervating the bladder. The method step of detecting nerve signals 
from nerves innervating the bladder thus, implicitly, requires a surgical step. By 
presence of a surgical step, regardless whether explicit or implicit, the methods as 
a whole are rendered surgical. Methods of surgery however may not be regarded 
as an invention susceptible of industrial application. 

Moreover, method claims 15-21 define a method of treatment by 
neurostimulation which is practised on the living human or animal body which, 
therefore, also cannot be regarded as an invention susceptible of industrial 
application. 

2. Claim 12 is drafted by definition of the result to be achieved without specifying the 
necessary means in clear technical terms so that an objection under Art.6 PCT for 
lack of clarity is raisable. The passages concerned are: 

- a unit capable of detecting a bladder event from the nerve signals (how? and 
which bladder event?), the unit being capable of generating a stimulation signal 
(which one and applied to where?) in response thereto (how?) 

Claims 13 and 14 do not illustrate the above indicated obscurity, therefore, when 
combined with the subject-matter of claim 12 still fails to define clear subject- 
matter. 
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Claim 12 and claims 13,14 dependent thereon thus do not meet the requirement 
of Art.6 PCT so that no statement with respect to the requirements of Art.33 PCT 
can be given. 



ad V: 

1 . Reference is made to the following documents: 

D1: 'Mechanosensitive Properties of Pelvic Nerve Afferent Fibers 
Innervating the Urinary Bladder of the Rat'.'J.N. SENGUPTA ET 
AL.7JOURNAL OF NEUROPHYSIOLOGY,',",72/5/00-1 1 -1 994,2420- 
2430, 

2. From document D1 , which is considered as the closest prior art, the correlation 
between bladder distension or contraction and activities of the pelvic nerve 
afferent fibers is known (cf. sentence linking the two columns on page 2426 of 
D1). As apparent from fig.7A,B intravesical pressure is proportional to both the 
amplitude of the nerve signal (fig.7A) and frequency of nerve activity (fig.7B). A 
rough correlation between intravesical pressure and human bladder volume is 
also apparent (cf. page 2426, 2nd paragraph from page bottom: eg. 250-300 ml 
correspond to intravesical pressure of 5-15 mmHg). 

Since however the purpose of the D1 document was to investigate the responses 
of the pelvic nerve afferent fibers to artificially induced urinary bladder distension 
and contraction (cf. page 2421, left col., 1st paragraph), a device, according to 
claim 1 , for estimating bladder volume by detecting nerve signals cannot be 
derived therefrom without hindsight. Therefore claim 1 is considered to meet the 
requirements of Art.33(2)-(4) PCT, as are claims 2-5 dependent thereon. 
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At. apparatus for estimating bladder volume f com- 



prising : 



- sensor 
nervaliirig t 



me ans 



for sensing nerve signals from nerves in- 
he bladder; 



- a unit c 
to the date 



2. 



An 



aoab 



1© of estimating bladder volume in response 
cted signals using signal-processing methods, 



apparatus as defined in claim 1, where±n the 
unit is capable of deriving a bladder volume from the am- 
plitude of the detected nerve signal. 



3. An 

unit is cap 



apparatus as defined in claim. 1, wherein the 
le of deriving a bladder volume from the 



time betweei-u^'o detected nerve signals derived from two 
consecutive^ detrusor contractions. 



4- An apparatus as defined in claim 1, wherein the 

unit is capable of deriving a bladder volume from both 
the amplitude of the detected nerve signal and from the 



time between 
consecutive 



two detected nerve signals derived from two 
detrusor contractions . 



o 



An 



apparatus as defined in any of claims 1 to 4, 
further comprising transmitting means, receiving means 
and actuating means, 

aid transmitting means together with tlie unit 



T 



being capabl ; of being placed inside the body of a user; 
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- sfeid receiving means, when placed outside the 
body of a usfer, being capable of receiving a signal from 
said transmitting means, when placed inside the body of a 
user, and passing the signal ro actuating means for 
alerting the -user that a given threshold value for the 
bladder volume has been reached. 



-therapeutic method to estimate bladder 
sing the steps: 



6 . A n]pn 

volume, complri 



- detecting 
bladder; 



nerve signals from nerves innervating the 



- estimate bladder volume in response to the detected 
signals using signal-processing methods* 



hod as defined in claim 6, wherein the 

is estimated from the amplitude of the de- 
ignal ♦ 



8- A method as defined in claim 6, wherein the 

bladder volume is estimated from the time between two de- 
signals derived from two consecutive detru- 




tected nerve 



sor contractions 



9* A method as defined in claim 6, wherein the 

bladder volume is estimated from both the amplitude of 
the detected >nerve signal and from the time between two 
detected nerve signals derived from two consecutive de- 
trusor contractions . 



10. 



A method as defined in any of claims 6 to 9, 
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comprising the further steps of; transmit ting, from a 
transmitter placed inside the body of a user, a signal 
when a predetermined threshold is exceeded, receiving the 
signal with a receiver placed outside the body of a user, 
actuating an aleri: in response to the received signal for 
alerting the user that a given threshold value for the 
bladder volume has been reached. 



11 . A method 

the steps; 



to estimate bladder volume , comprising 



- detecting nerve) signs Is from nerves innervating the 
bladder; 

- estimate bladder volume in response to the detected 
signals using s i Aal-procss s ing methods, 



12 > An api 

der r comprise 

- sensor means f 
nervating the bl 




or sensing nerve signals from nerves in- 
adder ; 



- a unit capable 
nerve signals, 
s t i iuu 1 a t i n g sign 



s for controlling an overactive blad- 



of detecting a bladder event from the 
the unit being capable of generating a 
al in response thereto; and 



- means for stimulation of nerves using the generated 
stimulating signal in order to inhibit detrusor contrac- 
tion . 

13. An apparatus as defined in claim 12, comprising 
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a single nerve e 



iectrode serving as both a sensor means 



to be j.Tnpl anted 
nerve roots (S2- 
(S2-S4) . 



and stimulation means ; said nerve electrode being adapred 



on either the intradural dorsal sacral 
S4) or the extradural sacral nerve root 



14 



An appa 



ratus as defined in claim 12 or 13, 
wherein said sensor means is capable of sensing two dif- 
ferent nerve sigpals, and where the unit is capable of 
detecting a bladder event from said two different nerve 

i 

signals. 

i 

15, A method to control an overactive bladder, com- 

prising the stess: 

Ji- 

- detecting n^pv^ signals from nerves innervating the 
bladder; 

- detecting a bladder event from the nerve signals; 

\ 

- generating electrical pulses in response to the de- 
tected event; 

- stimulating afferent nerves using the generated elec- 




trical pulses 
the bladder. 



16. 



A me": 



in order to inhibit detrusor contraction . of 



;hod as defined in claim 15, wherein the de- 
tected nerve feignals primarily come from afferents inner- 
vating mechanoreceptors in the bladder wall* 



17 . 



A met 



hod as defined in claim 15, wherein the de- 
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tected neive signals come f roin efferent nerve fibres in- 
nervating the bladder. 

18* A method as defined in claim 15, wherein two 

different signals- are used to detect a detrusor contrac- 
tion, the first signals coming from afferent nerves in- 
nervating the bladder, and the second signals coming from 
efferent nerves innervating the detrusor muscle ♦ 



wherein 

ft 

are stimui 




A method as defined in any of claims 15 to IB, 
ral circuits inhibiting bladder contraction 
by activating an inhibitory spinal reflex 
by st±nflTratlng afferent nerve fibres innervating mechano- 
receptors located in the glans of the penis or clitoris, 

20. a method as defined in claim 19/ wherein a 
stimulation eiecrrode is located at a dorsal 
penile/clitoris nerve, a pudendal nerve, a extradural 
sacral nerve rooz or an intradural dorsal sacral nerve 
root . 

21. A method as defined in claim 15, wherein both a 
detecting electrode and a stimulation electrode is lo- 
cated at either the intradural dorsal sacral nerve roots 
(S2-S4) or the extradural sacral nerve root (S2-S4) . 
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(57) Abstract 

This application concerns a method to control an overactive bladder and to estimate bladder volume, comprising an implanted sensor, 
which sensor comprises at least one nerve electrode to sense electrical signals, means for stimulation of nerves to inhibit detrusor contraction, 
an electronic unit to detect events from nerve signals and generate electrical pulses for stimulating nerves. The object of the invention is 
treatment of involuntary loss of urine (incontinence) due to involuntary detrusor contractions (detrusor overactivity). Another object of the 
invention is estimation of bladder volume. This finds particular application in patients who use aids to empty their bladder e.g. intermittent 
catherisation or electrical stimulation. 
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A method to control an overactive bladder. 

This application concerns a method to control an overac- 
tive bladder and to estimate bladder volume, comprising 
an implanted sensor, which sensor comprises at least one 
nerve electrode to sense electrical signals, means for 
stimulation of nerves to inhibit detrusor contraction, an 
electronic unit to detect events from nerve signals and 
generate electrical pulses for stimulating nerves. 

US 4,406,228 discloses a system that purportedly condi- 
tions pelvic floor musculature by means of neurostimula- 
tion for the purpose of controlling urinary loss. Such 
system includes stimulation apparatus for applying elec- 
trical pulses to electrodes implanted in the abdominal 
region or to a plug positioned in an anus. The plug con- 
tacts the spincter muscle of the anus for the alleged 
purpose of inhibiting bladder contraction in response to 
excitation of the plug. 

In this way the bladder volume is not measured, which can 
lead to bladder over distensions, and can lead to bladder 
rupture . 

The storage phase of the micturition cycle requires a 
stable bladder with high compliance (i.e. a relaxed blad- 
der) and closed urethral outlet. However, due to the 
feedback system the bladder may easily become unstable. 
Any stimulus that elicits a small burst of impulses in 
the mechanoreceptor afferents, such as coughing and jump- 
ing may trigger an involuntary micturition reflex and 
cause urine leakage. To prevent this from happening the 
neural control system is equipped with several inhibitory 
circuits, both at spinal and supraspinal levels, which 
prevent the detrusor muscle to contract. However, these 
inhibitory circuits are susceptible to a variety of neu- 
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rologic disorders. Therefore patients with neurologic 
disorders frequently suffer from urinary incontinence due 
to involuntary detrusor contractions. 

5 The impaired storage function could in principle be im- 
proved by methods that decrease the sensitivity of the 
bladder afferents, decrease the activity of the bladder 
efferents or increase the bladder volume/capacity. Avail- 
able treatment options are therefore: surgical augmenta- 
10 tion of the bladder [Sidi et al . , 1990], surgical deaf- 
ferentation of the bladder [Koldewijn et al . , 1994], the 
use of anticholinergic drugs and the use of intravesical 
capsaicin [Wiart et al., 1998], 

15 Bladder inhibition by electrical stimulation has been de- 
scribed before [e.g. Vodusek et al., 1988; Wheeler et 
al., 1992] but only continues stimulation was used, e.i. 
stimulation is permanent except during voiding. 

20 Reff 

Add: T. Lefurge, E. Goodall, K. Horch, L. Stensaas, and A. 
Schoenberg, "Chronically implanted intraf ascicular recording 
electrodes," Annals of Biomed. Eng., vol. 19, pp. 197-207, 
25 1991. 

Add: J.N. Sengupta, G.F. Gebhart, "Mechanosensitive prop- 
erties of the pelvic nerve afferent fibres innervating 
the urinary bladder of the rat," J. Neurophysiol . , vol. 
30 72, pp. 2420-2430, 1994. 

The object of the inventions is: 
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1) treatment of involuntary loss of urine .( incontinence) 
due to involuntary detrusor contractions (detrusor 
overactivity) 
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2) estimation of bladder volume. This finds particular 
application in patients who use aids to empty their 
bladder e.g. intermittent catherisation or electrical 
stimulation. 

5 

The invention finds particular application in patients 
where the involuntary detrusor contraction is associated 
with a neurologic disorder. 

10 Treatment of detrusor overactivity and extimation of 

bladder volume can be achieved by a method as described 
in the first paragraph using a closed loop stimulation 
system to allow event driven inhibition of the bladder 
where stimulation is only applied when an undesired blad- 

15 der contraction occurs, and an implanted sensor compris- 
ing at least one nerve electrode to sense electrical sig- 
nals from nerves innervating the bladder. Sensing elec- 
trical signals related to mechanical bladder activity yia 
said sensor, and detecting the onset of a bladder con- 

20 traction and estimation of bladder volume using signal 
processing methods, and activating an inhibitory neural 
circuit by stimulating afferent nerve fibbers, in re- 
sponse to detection of the onset of a bladder contrac- 
tion. 

25 

By this method no nerves has to be cut, and no irreversi- 
ble surgery has to be done. Stimulation of neural tissue 
only takes place when needed, and the volume of the blad- 
der is monitored. The present invention uses electrical 

30 stimulation to inhibit the bladder. Inhibition of the 

bladder by electrical stimulation i.s possible since, be- 
sides the mentioned neural inhibitory circuits, addi- . 
tional spinal inhibitory circuits exist to prevent invol- 
untary leakage during e.g. defecation, coitus and physi- 

35 cal activity. Activation of the afferent path of these 
neural circuits has two effects: they activate the in- 
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hibitory sympathetic neurones to the bladder and they 
provide central inhibition of the preganglionic detrusor- 
motoneurons through a direct route in the spinal cord. 
These additional inhibitory reflexes are not suppressed 
during micturition, which means that they are quite capa- 
ble of interrupting a detrusor contraction. Activation of 
these reflexes by electrical stimulation is a non- 
destructive alternative method for patients who are re- 
fractory to drugs, cannot tolerate the side effects or 
for other reasons do not accept a drug treatment. 

Primalarythe recorded nerve signals comes from afferents 
innervating mechanoreceptors located in the bladder wall. 
By detecting the onset of the bladder contraction the 
stimulator could be activated only when contraction oc- 
curs, and continuos stimulation is not necessary. This 
minimises the risk of neural damages due to the stimula- 
tion. In addition, if the patient can sense the stimula- 
tion, the duration of stimulation should be minimised to 
minimise the discomfort. 

The step of implanting a sensor might comprise the step 
of implanting a nerve cuff electrode. The cuff electrode 
has been used successfully in other applications and has 
been shown to be safe for human implants. 

The step of implanting a sensor might comprise the step 
of implanting an intraf asicular electrode [Lefurge et 
al., 1991], The intraf asicular electrode is flexible and 
smaller, and might be preferred in locations where lim- 
ited space is available. 

The electrodes can be used to detect efferent or afferent 
nerve activity. The same electrode could be used to rec- 
ord both types of nerve signals. 
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The electrode can be placed on a nerve that contains af- 
ferent nerve fibres innervating mechanoreceptors located 
in the bladder. In this way information about the status 
of the bladder can be obtained . 

The electrode can be located at the intradural or ex- 
tradural dorsal sacral nerve roots. In this way the elec- 
trodes can be placed at a mechanical stable position, and 
the nerve roots are relatively long, which enables easy 
placement of electrodes. 

The electrode can be placed on a nerve that contains ef- 
ferent nerve fibres innervating the bladder, so bladder 
activation can be monitored. 

The electrode can be located at the intradural or ex- 
tradural ventral sacral nerve roots. In this way the 
electrodes can be placed at a mechanical stable position, 
and the nerve roots are relatively long, which enables, 
easy placement of electrodes. 

The electrode might be located at at least one of the 
preganglionic pelvic nerve branches and postganglionic 
nerve branches. In this way nerve signals from the blad- 
der can be recorded more selectively without contamina- 
tion with signals from other organs. 

Preferably two different nerve signals can be used to de- 
tect a detrusor contraction, where the first signal comes 
from afferent nerves innervating the bladder, and the 
second signals comes from efferent nerves innervating the 
detrusor muscle. In this way the detrusor contraction can 
be detected more reliable. 
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Activating a neural circuit that inhibits the bladder 
contraction can be done by stimulating afferent nerve fi- 
bres, innervating mechanoreceptors, located in the glans 
of the penis or clitoris. In this way an ongoing detrusor 
5 contraction can be aborted or stopped and leakage of 
urine will be prevented. 

The bladder volume can be derived from the amplitude of 
the recorded afferent signal. By measuring of the bladder 
10 volume the patient can be informed about his/her bladder 
volume . 

The bladder volume can be derived from the time between 2 
consecutive detrusor contractions. By measuring of the 
15 bladder volume the patient can be informed about his/her 
bladder volume. 



The bladder volume can be derived form both the amplitude 
of the recorded nerve signal and the time between 2 con- 
20 secutive detrusor contractions. This way the bladder vol- 
ume can be estimated in a more reliable way. 

In the following the invention will be detailed described 
partly with reference to drawings. 

25 

Fig.l shows a block diagram of event driven stimulation 
system to treat an overactive bladder. 

Fig. 2 shows a block diagram of a bladder volume monitor- 
30 ing system. 

Fig. 3 shows schematically how the invention is applied. 

Mechanoreceptors located in the bladder wall act as ten- 
35 sion receptors and respond in graded fashion to increases 
in bladder volume and intravesical pressure [Sengupta and 
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Gebhart, 1994] . It has been shown that a close relation- 
ship between afferent nerve activity and the pattern of 
intravesical pressure changes is best observed when the 
activity of many afferent nerve fibres is summed. Sensor 
5 14 comprises an implantable nerve cuff electrode. This 
type of electrode surrounds the selected nerve in close 
proximity so currents generated by the nerve fibres re- 
sult in sufficient large voltage differences in the vol- 
ume within the cuff so that they can be detected by the 

10 electrode. However, other electrode configurations such 

as intraf asicular electrodes could also be used to detect 
the efferent nerve activity. The electrode needs to be 
placed on a peripheral nerve 15 that contains afferent 
nerve fibres innervating mechanoreceptors located in the 

15 bladder. Possible locations for the electrode are there- 
fore: intradural dorsal sacral nerve roots (S2-S4), ex- 
tradural sacral nerve roots (S2-S4), preganglionic pelvic 
nerve branches and postganglionic nerve branches. An al- 
ternative method to detect a bladder contraction is to 

20 record from the efferent nerve fibres that innervate the 
detrusor muscle. An increase in the efferent signal re- 
sults in a detrusor contraction so an increased efferent 
signal indicates a detrusor contraction. Possible loca- 
tions for the electrode to record efferent signals from 

25 peripheral nerve 15 are: intradural ventral sacral nerve 
roots (S2-S4), extradural sacral nerve roots (S2-S4), 
preganglionic pelvic nerve branches and postganglionic 
nerve branches . 

30 The output of the sensor 14 is passed through a circuit 

13 that includes an amplifier and a filter. The output of 
circuit 13 is passed to circuit 10, which contains a de- 
tection algorithm that allows the detection of the onset 
of a sudden rise in intravesical pressure or a detrusor 

35 contraction. The detection algorithm takes place in a 

signal processor 10, which will pass a trigger signal to 
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stimulator 11 when it detects such a pressure rise. The 
stimulator 11 includes one or more electrodes placed on 
peripheral sensory nerves 12. The stimulator 11 produces, 
in response to the trigger signal from circuit 10, an 
electrical potential difference, which will result in an 
electrical current through the electrode and adjacent 
nervous tissue. A rapid change in this electrical current 
activates or stimulates nerve fibres causing the produc- 
tion of action potentials in peripheral nerve 12. It has 
been shown that activation of afferent nerve fibres, in- 
nervating mechanoreceptors located in the glans of the 
penis or clitoris, has a strong inhibitory effect on the 
bladder. To obtain the desired effect of bladder inhibi- 
tion upon stimulation the afferents should be stimulated 
somewhere along their course from mechanoreceptors to the 
sacral spinal cord. This means that possible locations 
for the electrode to be placed on peripheral nerve 12 
are: dorsal penile/clitoris nerve, pudendal nerve, ex- 
tradural sacral nerve roots (S2-S4) and intradural dorsal 
sacral nerve roots (S2-S4) . 

A system for monitoring the bladder volume is shown in 
FIG. 2. Mechanoreceptors located in the bladder wall act 
as tension receptors and respond in graded fashion to in- 
creases in bladder volume and intravesical pressure. It 
has been shown that a close relationship exist between 
afferent nerve activity and bladder volume. In addition, 
bladder volume could be estimated from the time between 
two consecutive hyperref lexic bladder contractions since 
the number of contractions per time unit is proportional 
to the bladder volume. The preferred nerve electrode 25 
for this purpose is an implantable nerve cuff electrode, 
although other electrode configurations could also be 
used. The sensor 25 comprises an electrode, which needs 
to be placed on a peripheral sensory nerve 26 that con- 
tains afferent nerve fibres innervating mechanoreceptors 
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located in the bladder. Possible locations for the sensor 
25 are therefore: intradural dorsal sacral nerve roots 
(S2-S4), extradural sacral nerve roots (S2-S4), pregan- 
glionic pelvic nerve branches and postganglionic nerve 
5 branches. Sensor 25 could be the same one as sensor 14 so 
the systems of FIG.l and FIG. 2 share the same electrode. 

The output of the sensor 25 is passed through a circuit 
24 that includes an amplifier and a filter. The output of 

10 circuit 24 is passed to signal processing unit 20, which 
contains an estimation algorithm that allows estimation 
of bladder, volume . If the estimated volume exceeds the 
volume threshold then a trigger signal will be passed to 
transmitter 21. Upon receiving a trigger, transmitter 21 

15 sends a signal to receiver 22 using radio waves. Receiver 
22 is placed outside the body and will, upon receiving a 
signal from transmitter 21, pass a signal to actuator 23. 
Actuator 23 will alert the user that the bladder volume 
exceeded the volume threshold. Various devices could be 

20 used as actuator such as a buzzer, a vibrator, etc. 

Fig. 3 shows in detail the elements of the invention. 
A Bladder 31 with a closing mechanism comprising a 
sphincter 32 together with the innervating peripheral 

25 nerves, which comprises 34 intradural dorsal sacral root 
34, intradural ventral sacral root 35, extradural sacral 
root 36, Preganglionic Pelvic nerve 37, Postganglionic 
pelvic nerve 38 and Pudendal nerve 39. In addition the 
dorsal penile/clitoral nerve 40 is shown. These nerves 

30 relay information to and from the spinal cord 33. A re- 
cording electrode 41 senses information from the nerves 
37, and electrical information is transmitted through an 
electrode lead 43 to a signal processing unit 44, which 
is connected to a stimulator 45. Signal from stimulator 

35 45 is transmitted through an electrode lead 43 to a 
stimulation electrode 42, which stimulates nerve 40. 
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10 Signal processor 

11 Stimulator 

12 Peripheral sensory nerve 

13 Amplifier 

14 Sensor 

15 Peripheral nerve 

20 Signal processor 

21 Transmitter 

22 Receiver 

23 Actuator 

24 Amplifier 

25 Sensor 

26 Peripheral sensory nerve 

31 Bladder 

32 Sphincter 

33 Spinal cord 

34 intradural dorsal sacral root 

35 intradural ventral sacral root 

36 extradural sacral root 

37 Preganglionic Pelvic nerve 

38 Postganglionic pelvic nerve 

39 Pudendal nerve 

40 Dorsal penile/clitoral nerve 

41 Recording electrode 

42 Stimulation Electrode 

43 Electrode lead 

44 Signal processing unit 

45 Stimulator 
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Claims 



1. A method to control an overactive bladder and to esti- 
mate bladder volume, comprises: an implanted sensor, 
which sensor comprises at least one nerve electrode to 
sense electrical signals, 

means for stimulation of nerves to inhibit detrusor con- 
traction, 

an electronic unit to detect events from nerve signals 
and generate electrical pulses for stimulating nerves,' 

characterized in, 

that stimulation is only applied when a bladder contrac- 
tion occurs, 

that the implanted sensor comprising at least one nerve 
electrode to sense electrical signals from nerves inner- 
vating the bladder, 

said method comprises the step of: 

a) sensing electrical signals related to mechanical blad- 
der activity via said sensor, 

b) detecting the onset of a bladder contraction and esti- 
mation of bladder volume using signal processing methods, 

c) activating an inhibitory spinal reflex by stimulating 
afferent nerve fibres, in response to detection of the 
onset of a bladder contraction, 

using a closed loop stimulation system to allow event 
driven inhibition of the bladder. 
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2. A method of claim 1/ characterized in, that detected 
nerve signals primarily comes from afferents innervating 
mechanoreceptors located in the bladder wall, 

3. A method of claim 1 or 2, characterized in that the 
step of implanting a sensor comprises the step of im- 
planting a nerve cuff electrode. 

4. A method of one of the claims 1-3, characterized in, 
that the step of implanting a sensor comprises the step 
of implanting a intraf asicular electrode. 

5. A method of one of the claims 1-4, characterized in, 
that the electrodes is used to detect efferent or affer- 
ent nerve activity. 

6. A method of one of the claims 1-5, characterized in, 
that the electrode is placed on a nerve that contains 
afferent nerve fibres innervating mechanoreceptors lo- 
cated in the bladder. 

7. A method of one of the claims 1-6, characterized in, 
that the electrode is located at the intradural or ex- 
tradural dorsal sacral nerve roots. 

8. A method of one of the claims 1-5, characterized in, 
that the electrode is placed on a nerve that contains ef- 
ferent nerve fibres innervating the bladder. 

9. A method of one of the claims 1-5 and 8, characterized 
in, that the electrode is located at the intradural or 
extradural ventral sacral nerve roots. 
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10. A method of one of the claims 1-5 and 6 and 8, char- 
acterized in, that the electrode is located at least one 
of the preganglionic pelvic nerve branches or postgangli- 
onic nerve branches. 

5 

11. A method of one of the claims 1-10, characterized 

in, that 2 different nerve signals is used to detect a 
detrusor contraction, where the first signal comes from 
afferent nerves innervating the bladder, and the second 
10 signals comes from efferent nerves innervating the detru- 
sor muscle. 

12. A method of one of the claims 1-11, characterized in, 
activating neural circuits that inhibit bladder contrac- 

15 tion by activating an inhibitory spinal reflex by stimu- 
lating afferent nerve fibres, innervating mechanorecep- 
tors located in the glans of the penis or clitoris. 

13. A method of claim 12, characterized in, that the 
20 stimulation electrode is located at a dorsal 

penile/clitoris nerve, or a pudendal nerve, or a ex- 
tradural sacral nerve root or a intradural dorsal sacral 
nerve root. 

25 14. A method of one of the claims 1-13, characterized in, 
that the bladder volume is derived from the amplitude of 
the recorded nerve signal. 

15. A method of one of the claims 1-14, characterized in, 
30 that the bladder volume is derived from the time between 
2 consecutive detrusor contractions. 



16. A method of claim 14 or 15, characterized in, that 
the bladder volume is derived form both the amplitude of 
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the recorded nerve signal and the time between 2 consecu- 
tive detrusor contractions. 
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